Jectwre X4 Skew.- febls T
1) Main resulis
2) Tensor ﬂ’oo/uyff of ﬂjﬁ&é}’as.
Bt [V] Sec 11¢

1) Main resndds

Qv jﬂd In He remaining two lectures s 1o 4% 4 results
dbait Gomi) smpls. alsgebres Yo understand the strctue of
sew-felids L [F be o febd and S fe a pnite dmensione!
F- —@%dm that is a svew-feld

14) Lommtative subelsges.
7; ﬂz ﬂ/{c our  Main s’f/uﬁfuml yesubt e /tee/ a 7@/ 0/10-
Vations Mauf comm utative 5uéa/7/m5 o/ S.

Zemma: EWJ L’ommalla;g/l/{, ﬂ:ﬂu{w%ygl/& CC _g /s a }gf//ﬂ/

H’oo/.' Aé /w,ea/ fo y/ow X E [\{of @x"eﬁ _5;}744 04,4,,}_5(«;
7]



3 rr0 & 4.0, 6F| X4 x5 r0-0 W con asume 420

dhenise dviok 57 . Tha X% - ;21 (x"+2, X "15__-+g Yel, O

lorollary: Led A e o sinpl. Folyehre Thow Z(A) 1 2 el
[oof

z%, 2 clossification of simpte w{%e&qs (Sec 23 of Loc 22)
A2Met, (S) s S a5 abowe. 8 brerese iy See 2 of Lec 23
Z) =Z(S) by Lemme, Z(S) is o fieli a

ﬁ@/l'm%/an-' e Sa?_ f/a/‘g A /as n [)Ol/oﬁcuy) is central /'/)
Z)=F

Ma Ho e 'L%/z‘ ,4 /s A/Zn/ajS [enz%[ i/ Vzeweo/ 3y A&éeo/ra
Oley ZM ) / w/z% Is 4 %m'zlc /(’/&( exfﬁmfm o/ [ ) 7715 R%ws
on Zlo Odf Comfaé/’ centrel II}M/aé zu_@e 5)’45,

: I/ S a fkew—/;&/o{ l%ﬂ GV&’JL maximel  subfield
contains Z(S)
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12) Stotement
We are interested in . stwctue of maximel fwrt <) sub-

helds ﬂ?ym'w)/m fé) Commulative suz{a,(jf/gms) of S

Uearem-' Supﬂase DXR/ ,/fL— =0. 5cfpm’e _S /s mz‘m/ 7780 ‘fé

1) ¥ meximald ﬁx(j(&% /(WICCS/ Jve 0/””#-/6:“4”’3-[7_.

2) é'/ f4 pdmem”fon (n 7) Is z%w MMFS’ N

3) [el /g /(Z be moximel Julfffxfo/f and Z‘-‘,k,,—'dh(; be an
IF-lnear /mmo/?y//}m. Tlen 3 5e5S \[O}/ T6)=sxs” # xe K.

Eom: Tle seme is Zne if cher F-p zzryam[h& F i /af//m‘
(every edement bas pth woot). In genend, one Juas a comptete
Mdo; o ths z,‘/epyem, where one consilers maximeld subfrelis
of S thet ar separate over I : one con Show ot Lhere
is 2 meximd subfiedd whed s separe e

—
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13) Aﬁoﬂ' cation Lroonivs Hheorem
M witl /l’ovc fle ‘L%:o/em 4/7,[6/, &no/ now we witl exla/zafn

/'lZ 'S /amou_s 60/7@(4175 (on-

[oi’oz/arg, / /L;o{é/lius): 5/0&1 Seew- 74’/&/ \S; W//V{ Is a ,7%4)211:
o/z'menS’/'oh/o( E w,{iyf}’a A) AP) (E; or 17-/

Food- (C is 2, on@ pontrivid pwte feld extension of [P
Tha £ 1)£2) of Thm, we ang,/uw/ % show et i} Z(S)=IP
£ dmension of 2o mosimal subfelils in S 5 2 (in wheh case
o of Hom are sommphe t C), Yen S = IH

5{50 1: fie o Copy o C S cnd vew S as a C-vector
spece vie mbtiplication on Lo Lft. By 2) of Thu, dn,S=4
So 0/)mCS=,Z Let (-JTeC tewed o5 an element of S
Var jaa,{ et ﬁ»o/(jes w L/z/u/“f/’ How we ar dore.

S{?Z 4/9% 3) 0/ ﬁm %o Tl)=2: C = C li/ej)mf
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€S w s257-Z Hze L < sis™--i. Mote thet:

(i) SEC 8o € is commitative. So 1s form @ besis in e
C-vector space S

lii) selR fiaiVﬂ/Zm’é&, sis cotnl Ths i fecause S°
commites v s £ w C: S2s%= s(5es7)s7- Z-2. /5;2 (i) C&s
jena’de S a5 4 /»73,50 " is cntnd.

5{? 3-‘ Z(/Ll S2=a(6£\{07 W 4&1/,: ac<Q /af/m«//Se
(5 [57‘-/—) =0 ﬂ/c réf Commales WS) so S=2J/& el
{?RO//ﬂa_ ’fO 2 (blﬂzféﬁ&df/oﬂ. /%h/ 5‘9’5 J:—fS/qF; j’F/fL{MJ; J{/ /=—ll
<®J’é= —(L] Ad‘Ji~Z Ths j//m';/l/cs Z% /Iao% a0

5/‘ o/c remare :
Using Lo some technigues e can p/éss)é; J-dmensioned
Stew- pebels over 2 Jeld E of char 22 /wa/? e 46e[Fl{o3
Form e jenem,éizea/ guaterno 4{7&//4 Hlz6): i s basis | zdt
W /Mu/&zp bcadon pecovered from (%4 JZ—D/ K= y - J‘ /1 /e/z‘/w/w;
= -ed)

7~
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1) HE) 15 o seew-felid <= e epuation
X Rgz— §3% abu’ =0 doesnt fave nomiero solutions in [F fint:
(x+c7i+ zJ'+u/<>/x—ji—g'—ur) = ¥t ”ﬂ?‘ bz raby’
2) 50/0/9056 Theorem holdls s S of dom 4 /f.cj_ if e IF =g,
in ok, Uy thevem here hollds s bony a5 cher F #2). The
S ZH 6 for some a4

3) [ve an é’Xcz/u/ﬁﬁ when S contains won -/}0M0¢)4)c maximal Sub-
fedds.

2) Tensor p/foo/m/fs of ﬁ/ﬁaéms.

The main besic anreaé'w% m e /0}’00/ of the Lheorem is
bose chunge to He olschinic chsn of F if F denstes
Yhe a/geéfajc %sw’e, fop we seor o /’«7)(@& [ 'ajdcgaéi/as W,
suiteble [F-abyetias. Then we use th Aot et 4 dossi
Seetion of Sz'mloﬁ a/éwé’ms over [F 15 easier Yan in e gene-
val cese z‘[z} are Jujlz merix %Mms Met, (F)

Th base c/aﬁje is @ speciad  cese of 2 more jene/q,/

constncton  of faring cevtain Lensor products Th Zom/oém'/f—
A Y 4



Mf/m [=/0z2$$/h9 fg’om 175 4o f) tn /%I/Z Is @ ?066@/ lase.

21) Lonstudbon of tensor /mo/um‘ of ahgehyes.

We start w. two (F -vector spaces A B egigped with
[F -bitinear maps py A=A — 4 g BB =B Form #e Lensor
/oroﬂ(ad ASB (wer [F) Wetl naed he situation whn Aor B
is inpnite dmensioned. S6ll AL B have bases: ace A el
{J'GE’JEI whe T T are some setts. Then 2o eloments 496
fg//m 2 basis in 4@3

Lemma: () Al ilinew map [ on AoB~AeB — A9B .,
(1) Haga(28b d0L)= f1 (0018 py (667)
“) It S fs @ ssociative (resp commt eive , vesp. anits)
Hon Srow assovative (vesp. commutative esp 3 wart)
Seeteh of /D}/Oo/-’

Z) Led /‘fa@g be e M”’}’M A-ZMEG/ /Mﬂf W.
(2) Sen /ﬁ.@{)—, 45@4:)774{45“6)@/@ /6,5,1) ¥ C;ZE_Z:(/;EE:]

__I/W/e/e 4(-,[511 6-,/'63 ae frses in AKB) 7; &Aeckﬂgg
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setispes [1) is an O Y o fond (3) = (2)
/(54@ 2 /s é/m'?ue, 72[5 /)/01/55 l')

A ) /%Z 5. Pove S f'B we  Commutetive = /(4 o2 /s Commutative.:

/’Q@,g/}g,%)’/ﬁmg/&,&) #x x e Aok
7? K= @B, t=12, f/w
Saon b R)= f46.4)8 P L) G A L ) froe i)
L jcne/e// X = Z J@/é’ anol we /ea/uca Zo {4 /}’ewau:
Case O'Z /5%@”6
T clhims ahoit assoa‘Mf/z//{J/ £ unit  ave //oyeo/ o
Stmilor /As//m /l/ //46/4) /gég ore &M%S/%lr S0 Is 5826,4@5)5

ﬂx o flc K’WM/IQ) 1'7[ 45 We associative 4,%375//@5) #cn A8
aciwfyes o yetared ossoiatove @/j%/o\ studwre (called 4o
%enSor /p}’oa/umf 9/ a//jf/{/es).

’/J /‘;y an ﬁdj&gf& /4, /%ll”/ﬂ”)&,({:’//af” (’4)

Hint: J®zz (—eaE.
£



2) Mt (F)o Mt (F) ~ Mok, (F)

mea/ks.' 7) //o%/ca 1%2,{ f/e Waps A ’“’/4@5/ A+22817
B — A9K , 4 > 106 are a{?{/fm /amomoyﬁl}ms,

2) I Mis an Amedide, Nis 2 B-modid Zon MON s 4
wnigue A®B -modid. structure witd
(@88). (m®n) = [am)® [bn).
The /Voo/ Follows Pt of Lewma and is Lot a5 an

3) The fensor /Vogéaf o @/jm; js assodatve (A8B)8C
~ Ao (BoC) commutative, distributve lurt B) and IF is
2 wit ([FOA = ASfF = /4)-' b patwrel /50}440/704/5}14; of Sec
14 are Yhose of Q/J&{}’Qs_

72) Base L/Zﬁje

= lq/e, wmtl be /M‘Iff}/eS{CO/ w fZL %/Dea‘ﬂj ease., where B j; 2
I



/7&(0( [fi: cwl‘az’m‘n& [F (era o freld extason). We wyite:

(i) /iw [F-vectr space V VN-"(/@F This is a Modid,
oVer [/t® ZF ﬁ ie. a vecto space. aver [F

(ié) /oy on [F"?jj{gm— /4/ Aﬂ::-'-‘,4®ﬁ 7Z15 Is an %P/K/’Q
oer IF.

) o an Aomadile Moo= HOF Ths s« ot

dver /4 ﬁ_-v.

h/e, Sag ‘lf/e/?f /4 /1'/~ e a/z‘ameo/ /)’om V/!/M {j 5&’5&
(/Mja 750

/Pema//c: /i{f/e’s /aw one 7%///& L/aaz‘ O/Me O/Mjﬂ m /ﬂ/a(/‘tllce.
SuppoSe f/all an a{?eyg}’& // Is 75)7/\56 a//mem/‘onﬂ,[ , 7‘?)/ 5’/‘»1/50"&:]_
ﬂooSe Q. o/«m 4,.. QhéA and write 7_‘,4 quﬂl/og'cdloﬂ ﬁufé:

E
= .. E/l-
Ga;: - ,<Z,”(JQ 4 [
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ﬂen /40? hes  basis 291 [How over f )£ o same /ﬂw&‘ilaﬂ'cdion
Zable.



